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DETAILED ACTION 
Specification 

The abstract of the disclosure is objected to because the abbreviation "CMC" is 
used without clearly defining that the abbreviation represents the term "Ceramic Matrix 
Composite". Correction is required. See MPEP § 608.01(b). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 



Application/Control Number: 10/767,012 Page 3 

Art Unit: 1732 

Claims 1, 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Li et al. (U.S. Patent 6,350,404; issued February 26, 2002). 

Regarding claim 1, Li et al. teach a method for producing a ceramic part with an 
internal structure, such as a gas turbine blade, comprising the steps: defining a cavity 
between an inner mold comprising a polystyrene foam insert/fugitive material portion 
and an outer mold (col. 1, line 67 - col. 2, line 1; col. 2, line 40), casting a layer of 
ceramic insulating material within the cavity (col. 2, lines 1-3 and lines 27-30), removing 
the outer mold (col. 2, lines 50-51), and removing the polystyrene foam insert/fugitive 
material, thus removing the inner mold (col. 2, lines 4 and 52-54). 

Li et al. do not teach performing a mechanical process on the layer of ceramic 
insulating material while the inner mold remains in place for mechanically supporting the 
layer of ceramic insulating material. However, it would have been prima facie obvious 
to one of ordinary skill in the art at the time of the claimed invention to perform a 
mechanical processing step, such as buffing, grinding, crack filling, etc., after removing 
the outer mold for the purpose of repairing any surface damage caused during the 
removal of the outer mold. This would be performed prior to any additional steps, such 
as removing the inner mold, because this method would obviously reduce the risk of 
further damage to the surface while providing additional structural support for the work 
being performed. 

It is noted that the fugitive material portion of the mold as taught by Li et al. forms 
the entire inner mold. 
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As to claim 6, Li et al. teach the inner mold defines a desired net shape (col. 3, 
lines 14-16). 

As to claim 7, the method taught by Li et al. for forming a product with an internal 
structure, inherently at least partially cures the layer of ceramic insulating material prior 
to removing the inner mold. 

Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Li et al., as applied to claim 1 , and further in view of Owen et al. (U.S. Patent 5,881 ,775; 
issued March 16, 1999). 

Li et al. teach the method of claim 1 as discussed in the 103(a) rejection above, 
but, regarding claim 2, do not teach applying a layer of ceramic matrix composite 
material to the layer of ceramic insulating material prior to the step of removing the 
fugitive material and the inner mold. However Owen et al. teach a method of forming a 
fiber ceramic composite/ ceramic matrix composite to a layer of ceramic insulating 
material (Figure 1, elements (4) and (6)). Therefore, it would have been prima facie 
obvious to one of ordinary skill in the art to modify the method taught by Li et al. of 
forming a ceramic structure with the method taught by Owen et al. of forming a ceramic 
structure with an fiber ceramic composite/ceramic matrix composite for the purpose of 
creating a stronger and safer product, as described by Owen et al. (col. 1, lines 62-67; 
col. 2, lines 21-23). Therefore, the claimed invention as a whole is rendered obvious 
over the combined teaching of the prior art. 
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As to claim 3, Li et al. further teach performing a mechanical process on an 
inside surface of the layer of ceramic insulating material after removing the inner mold 
(col. 3, lines 14-18). 

Claims 1 - 7 are rejected under 35 U.S.C. 103(a) as being obvious over Li et al. 
(U.S. Patent 6,350,404; issued February 26, 2002) in view of Morrison et al. (U.S. 
Patent Application Publication 2004/0214051; priority date April 25, 2003). 

The applied reference has a common inventor and assignee with the instant 
application. Based upon the earlier effective U.S. filing date of the reference, it 
constitutes prior art only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) 
might be overcome by: (1) a showing under 37 CFR 1.132 that any invention disclosed 
but not claimed in the reference was derived from the inventor of this application and is 
thus not an invention "by another"; (2) a showing of a date of invention for the claimed 
subject matter of the application which corresponds to subject matter disclosed but not 
claimed in the reference, prior to the effective U.S. filing date of the reference under 37 
CFR 1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application 
and reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1 .321(c). This rejection might also be overcome by showing 
that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 
35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 706.02(l)(2). 
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Regarding claim 1 , Li et al. teach a method for producing a ceramic part with an 
internal structure, such as a gas turbine blade, comprising the steps: defining a cavity 
between an inner mold comprising a polystyrene foam insert/fugitive material portion 
and an outer mold (col. 1, line 67 - col. 2, line 1; col. 2, line 40), casting a layer of 
ceramic insulating material within the cavity (col. 2 ( lines 1-3 and lines 27-30), removing 
the outer mold (col. 2, lines 50-51), and removing the polystyrene foam insert/fugitive 
material, thus removing the inner mold (col. 2, lines 4 and 52-54). 

Li et al. do not teach performing a mechanical process on the layer of ceramic 
insulating material while the inner mold remains in place for mechanically supporting the 
layer of ceramic insulating material. However, Morrison et al. teach a method for 
forming an analogous ceramic structure where they machine, grind, or sand the outer 
surface of the ceramic while utilizing the inner mold, comprising a fugitive material, as a 
mechanical support (paragraph [0019]). Therefore, it would have been prima facie 
obvious to one of ordinary skill in the art to modify the method of Li et al. with the 
method of Morrison et al. because the method of Morrison et al. provides a procedure 
for creating a desired surface profile in the formed product (paragraph [0019]). This 
would motivate an artisan by providing additional production flexibility. Further, 
Morrison et al. teach that, in general, it is common in the art to perform this type of 
mechanical process in the formation of ceramic insulating layers from a casting method 
(paragraphs [0006] and [0007]). 
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Li et al. teach the method of claim 1 as discussed above, but, regarding claim 2, 
Li et al. do not teach applying a layer of ceramic matrix composite to the layer of 
ceramic insulating material prior to the step of removing the fugitive material and 
removing the inner mold. However, Morrison et al. teach applying a ceramic matrix 
composite material to the layer of ceramic insulating material (paragraphs [0006], 
[0020]). Therefore, it would have been prima facie obvious to one of ordinary skill in the 
art to modify the method taught by Li et al. of forming a ceramic structure with the 
method taught by Morrison et al. of forming a ceramic structure with an fiber ceramic 
composite/ceramic matrix composite for the purpose of creating a stronger product as 
described by Morrison et al. (paragraph [0002]) Therefore, the claimed invention as a 
whole is rendered obvious over the combined teaching of the prior art. 

As to claim 3, Li et al. further teach performing a mechanical process on an 
inside surface of the layer of ceramic insulating material after removing the inner mold 
(col. 3, lines 14-18). 

As to claims 4 and 5, Li et al. teach the method of claim 1 as discussed in the 
103(a) rejection above, but do not teach the mechanical process comprises machining 
the layer to a predetermined thickness. However, Morrison et al. teach the mechanical 
process comprises machining the layer to a predetermined thickness/desired surface 
profile (paragraphs [0019], [0006], [0007]). Therefore it would have been prima facie 
obvious to one of ordinary skill in the art at the time of the claimed invention to take the 
method of Li et al. and modify it with the method of Morrison et al. because Morrison et 
al. teach that following the method of casting the product thicker than required and then 
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machining the thickness after casting enables the production of large thin shapes that 
would be difficult or impossible to cast utilizing other means (paragraph [0006]). As 
such, the invention as a whole is rendered obvious over the combined teaching of the 
prior art. 

As to claim 6, Li et al. teach the inner mold defines a desired net shape (col. 3, 
lines 14-16). 

As to claim 7, the method taught by Li et al. for forming a product with an internal 
structure, implicitly at least partially cures the layer of ceramic insulating material prior to 
removing the inner mold 

Claims 8-10 are rejected under 35 U.S.C. 103(a) as being obvious over Li et al. 
(U.S. Patent 6,350,404; issued February 26, 2002) in view of Morrison et al. (U.S. 
Patent Application Publication 2004/0214051; priority date April 25, 2003) (herein 
Morrison '051 ) , as applied to claims 1-7 above, and further in view of Morrison et al. 
(U.S. Patent Application Publication 2005/0076504; filed September 17, 2002) (herein 
Morrison '504). 

The applied reference has a common inventor and assignee with the instant 
application. Based upon the earlier effective U.S. filing date of the reference, it 
constitutes prior art only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) 
might be overcome by: (1) a showing under 37 CFR 1.132 that any invention disclosed 
but not claimed in the reference was derived from the inventor of this application and is 
thus not an invention "by another"; (2) a showing of a date of invention for the claimed 
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subject matter of the application which corresponds to subject matter disclosed but not 
claimed in the reference, prior to the effective U.S. filing date of the reference under 37 
CFR 1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application 
and reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing 
that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 
35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 706.02(l)(2). 

Regarding claim 8, Li et al. v in view of Morrison '051 , teach the method of claim 1 
as discussed in the 103(a) rejection above. The combined references, do not teach 
partially curing the layer or ceramic insulating material prior to removing the inner mold. 
However, Morrison '504 teaches at least partially curing the layer of ceramic insulating 
material after the inner mold/mandrel has been removed and installing a second inner 
mold/mandrel for supporting the ceramic insulating material during a subsequent 
process step (paragraphs [0021] [0022] [0031]. Morrison '504 does not explicitly state 
the second inner mold comprises a fugitive material. However, mandrels/inner molds 
comprising fugitive materials are well known in the art. Therefore, it would have been 
prima facie obvious to modify the method taught by Li et al. in view of Morrison '051 with 
the method of Morrison '504 because Morrison '504 teaches that it is beneficial to have 
additional support during the process for forming a material comprising ceramic 
insulating material (paragraph [0021] [0023]). Therefore, the invention as a whole is 
rendered obvious over the combined teaching of the prior art. 
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As to claim 9, Li et al. teach using polystyrene foam as the fugitive material. 
Morrison '051 teaches that wax, epoxy and glues may be used as fugitive materials 
(paragraph [0016]). One of ordinary skill in the art would recognize that various fugitive 
mold materials could be employed. 

Li et al. in view of Morrison '051 teach the method of claim 8 as discussed above, 
but, regarding claim 10, Li et al. in view of Morrison '051 do not teach applying a layer of 
ceramic matrix composite to the layer of ceramic insulating material after the second 
mold is installed. However, Morrison '504, teach applying a layer of ceramic matrix 
composite to the layer of ceramic material after the second inner mold is installed 
(paragraph [0021]). Therefore, it would have been prima facie obvious to one of 
ordinary skill in the art to modify the method taught by Li et al. of forming a ceramic 
structure with the method taught by Morrison '504 of applying the layer of ceramic 
matrix composite to the layer of ceramic insulating material after the second mold is 
installed because one of ordinary skill would be motivated to provide physical support to 
the ceramic piece while it underwent further processing to ensure the piece does not 
break, crack, or shatter. Therefore, the claimed invention as a whole is rendered 
obvious over the combined teaching of the prior art. 

Claims 11-18 are rejected under 35 U.S.C. 103(a) as being obvious over Li et al. 
(U.S. Patent 6,350,404; issued February 26, 2002) in view of Morrison et al. (U.S. 
Patent Application Publication 2004/0214051; priority date April 25, 2003) (herein 
Morrison '051), as applied to claims 1-7 above, and further in view of Morrison et al. 
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(U.S. Patent Application Publication 2005/0076504; filed September 17, 2002) (herein 
Morrison '504). 

The applied reference has a common inventor and assignee with the instant 
application. Based upon the earlier effective U.S. filing date of the reference, it 
constitutes prior art only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) 
might be overcome by: (1) a showing under 37 CFR 1.132 that any invention disclosed 
but not claimed in the reference was derived from the inventor of this application and is 
thus not an invention "by another"; (2) a showing of a date of invention for the claimed 
subject matter of the application which corresponds to subject matter disclosed but not 
claimed in the reference, prior to the effective U.S. filing date of the reference under 37 
CFR 1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application 
and reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing 
that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 
35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 706.02(l)(2). 

Regarding claim 1 1, Li et al. teach a method of manufacturing a gas turbine 
component (col. 1, line 7), the method comprising defining a cavity between an inner 
mold comprising a polystyrene foam insert/fugitive material portion and an outer mold 
(col. 1 , line 67 - col. 2, line 1 ; col. 2, line 40), casting a layer of ceramic insulating 
material within the cavity (col. 2, lines 1-3 and lines 27-30), removing the outer mold 
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(col. 2, lines 50-51), and removing the polystyrene foam insert/fugitive material, thus 
removing the inner mold (col. 2, lines 4 and 52-54). 

Li et al. do not teach removing a portion of the ceramic insulating material to 
reduce the thickness while the inner mold remains in place and forming a layer of 
ceramic matrix composite material on an outer surface of the ceramic insulating 
material. However, Morrison '051 teach removing a portion of the ceramic insulating 
material to. reduce the thickness while the inner mold remains in place (paragraphs 
[0019], [0006], [0007]) Therefore, it would have been prima facie obvious to one of 
ordinary skill in the art to combine the teachings of Li et al. with Morrison '051 because 
Morrison '051 provides a procedure for creating a desired surface profile in the formed 
product (paragraph [0019]). This would motivate an artisan by providing additional 
production flexibility. 

Further, Morrison '504 teach applying a layer of ceramic matrix composite to the 
layer of ceramic material with an inner core installed. Therefore, it would have been 
prima facie obvious to one of ordinary skill in the art to modify the teachings of Li et al. 
in view of Morrison '051 with the method of Morrison '504 for the purpose of providing a 
better insulating material (paragraph [0020]) than a ceramic matrix composite alone. 
Therefore the claimed invention as a whole is rendered obvious over the combined 
teaching of the prior art. 

As to claim 12, Li et al. transform the fugitive material prior to removing it by 
dissolving it (col. 2, lines 1-4). 
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As to claim 13, it is an implicit property of the method taught by Li et al. to at least 
partially cure the ceramic insulating material while the inner mold remains in place prior 
to the step of removing a portion of the ceramic insulating material. 

Li et al. in view of Morrison '051 and further in view of Morrison '504 teach the 
method of claim 1 1 , as discussed above. Further, regarding claim 14, Morrison '504 
teaches at least partially curing the layer of ceramic insulating material after the inner 
mold/mandrel has been removed and installing a second inner mold/mandrel for 
supporting the ceramic insulating material during a subsequent process step 
(paragraphs [0021] [0022] [0031]. Therefore it would have been prima facie obvious to 
one of ordinary skill in the art at the time of the claimed invention to modify the 
teachings of Li et al. with the method of Morrison '504 because one of ordinary skill 
would be motivated to support the ceramic insulating material during further processing 
to keep it from cracking, breaking or shattering. Therefore the claimed invention as a 
whole is rendered obvious over the combined teaching of the prior art 

As to claim 15, Li et al. teach using polystyrene foam as the fugitive material for 
an inner mold and Morrison '051 teaches that wax, epoxy and glues may be used as 
fugitive materials for an inner mold (paragraph [0016]). One of ordinary skill in the art 
would recognize that various fugitive mold materials could be employed. 

As to claims 16 and 17, Li et al. teach performing a mechanical step on an inside 
surface of the ceramic insulating material after the step of removing the inner mold and 
forming the inner mold to have a net shape desired for the passageway (col. 3, lines 14- 
18). 
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Li et al. in view of Morrison '051 and further in view of Morrison '504 teach the 
method of claim 11, above. Further, regarding claim 18, Morrison '051 teach casting 
the ceramic insulating layer to a thickness 5-10 times thicker than the grain size of the 
ceramic material (i.e. at least 15 mm) [paragraph 0006]) and removing a sufficient 
portion of the ceramic insulating material to a thickness of 5-8 mm (paragraph [0007]). 
Therefore it would have been prima facie obvious to one of ordinary skill in the art at the 
time of the claimed invention to modify the method of Li et al. with the method of 
Morrison '051 because, as taught by Morrison '051 following the method of casting the 
product thicker than required and then machining the thickness after casting enables 
the production of large thin shapes that would be difficult or impossible to cast utilizing 
other means (paragraph [0006]). As such, the invention as a whole is rendered obvious 
over the combined teaching of the prior art. 



Conclusion 

All claims are rejected. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeff Wollschlager whose telephone number is 571-272- 
8937. The examiner can normally be reached on Monday - Thursday 7:00 - 4:45, 
alternating Fridays. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Colaianni can be reached on 571-272-1196. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Jeff Wollschlager 
Examiner 
Art Unit 1732 
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